There has been an increased interest in personality traits (especially the five-factor model) in relation to education and learning over the last decade. Previous studies have shown a relation between personality traits and learning, and between personality traits and academic achievement. The latter is typically described in terms of Grade Point Average (GPA). This review paper gives an overview, based on previous research, of highly relevant factors that might explain the relation between personality traits and learning on the one hand and the relation between personality traits and academic achievement on the other hand. Motivation, goals and approaches to learning are important factors that are associated with some personality traits. Two conclusions can be made from this review: (1) intrinsic motivation, a deep approach to learning and learning goals are associated with general knowledge and good test results, all linked together by the openness trait; (2) extrinsic (in combination with intrinsic) motivation, an achieving (in combination with deep) approach to learning and performance goals (in combination with learning goals) are associated with high grades in general linked together by the conscientiousness trait. Openness is associated with learning and general knowledge while conscientiousness is associated with academic achievement.
Introduction
From behavioristic and sociocultural theoretical perspectives, individual differences are not central to learning and academic achievement. A Piagetian, constructivist perspective considers individual differences but mainly based on developmental and age-related aspects. During the last few decades individual differences have also been of interest to the study of learning and academic achievement from a personality psychology point of view. The most popular and empirically solid model within personality research, the five-factor model, focuses on five categories or dimensions, or so-called personality traits. These traits are easily distinguishable from each other and are stable over long periods of time. The personality traits, often called the Big Five, are named Openness to experience (O), Extraversion (E), Conscientiousness (C), Agreeableness (A), and Neuroticism (N).
Because the five big traits are so stable and easily distinguishable from each other, it has become rather successful to relate/correlate these traits with abilities, behaviors, methods, strategies and achievements. Within the field of educational research some researchers have tried to combine personality traits, especially the big five, with some typical academic or school related factors/aspects. Within the field of personality studies researchers have become interested in factors and aspects that are relevant to learning and academic achievement. Sometimes independent of each other, results and tendencies have been produced that may be of benefit for educational theory building, education application, improvement of practices and so on. Based on the interest in combining personality traits with learning and academic achievement and the rather large amount of empirical studies, it is time to get an overview of the findings.
Hattie (2009) has concluded that personality traits and learning have a low relation. Only the personality trait conscientiousness has an impact on learning in school. The phenomenon is just briefly discussed. Even if this conclusion is true it is an interesting finding. Why is only one trait related to learning and academic achievement? Is that not a bit suspicious? A deep review of existing studies is needed to find out what is going on underneath the surface.
Personality Traits-The Big Five
For millennia people have been described in terms of temperaments. We seem to have a tendency to put labels on others and we also seem to have differences that have some kind of regularity or pattern. Personality and personality traits have been studied closely since Freud and Jung. Jung distinguished between introverts and extraverts. Some scholars have carried on in that tradition while others have chosen alternative ways to describe differences in man. There is a large variety in the study of personality (Mischel, 1999) but the tradition that has gained a lot of attention over the last few decades is the one focusing on the five-factor model (Matthews, Deary, & Whiteman, 2013) . This model is based on five distinguishable personality traits. The research by Paul Costa and Robert McCrae has paved the way for the five-factor model. They managed to include a lot of previous empirical material as well as theoretical attempts in their new model. A scattered scene of traits became grouped into one model (Costa & McCrae, 1992; cf Hong, Paunonen, & Slade, 2008) .
The five traits are shown to be consistent and stable over time (McCrae & Costa, 2006) . Traits have to be stable and not change from one day to another or be affected by a temporary mood or external factors. People have been followed for years to see to what degree the traits may change. The stability over time is high (Abe, 2005; McCrae & Costa, 2006; Hampson, Andrews, Barckley, & Peterson, 2007; Edmonds, Goldberg, Hampson, & Barckley, 2013; cf. Neppl et al., 2010) . There are also strong correlations between self-report, parent reports, teacher reports and friend reports (McCrae & Costa, 2006; Barbaranelli et al., 2003) . The stability between reports is also high. It is safe to say that personality traits, studied with a reliable test, can be useful. The five-factor model contains five dimension and each dimension can be seen as a continuum from one extreme end to another (e.g., high on extraversion to high on introversion). This means that every individual is placed somewhere on the continuum of each dimension making up a complex set of combinations. Every individual can have a dominant personality trait or several dominant personality traits. If a person does not recognize him-or herself to be close to one of the extreme ends, such as agreeable or self-centered, but rather more in the middle, these traits are less essential for how the person, for example, makes decisions and behaves. Dominant personality traits, on the other hand, have an obvious effect on the individual. It is therefore expected that an individual who has a dominant extraverted trait is talkative and dislikes being alone and consequently makes decisions that go in line with sociability and often hanging out with others. Matthews, Deary and Whiteman (2013) emphasize that strong personality traits make it likely that a person often acts in a particular way but in certain situations it is possible to act in an atypical, more situation dependent way. Even the most orderly can be sloppy at times and the most introverted may like to join their group of friends at some point.
In the following overview the typical case is that where participants in a study have filled in a personality test and have also answered questions about certain aspects, done specific tests or combined the personality test with the latest grade from school. Since there is, for example, variation in grades within a class, this variation may have a systematic tendency to co-vary with one or several personality traits. If this happens to be the case we can start to infer that the trait may have something to do with the measured factor. Since we are born with a set of traits, it is more probable that the traits are affecting our abilities, performances and so on rather than the opposite. Grades do not make us change a personality trait, at least not in short time spans like a year, so it is more probable that it is the other way around. The trait can affect the grade. If two traits are dominant in a person, one of the traits can "take charge" over schoolwork and make the person get the desired grade.
Review Results

Learning, Motivation and Strategies
Motivation has been found to have some impact on successful learning (Hattie, 2009) . But, motivation is, at least, two-sided. Bruner (1966) and many others (e.g., Byrnes, 2008; Jordan, Carlile, & Stack, 2008; Martinez, 2010; Gilhooly & Fioratou, 2013) use the distinction between intrinsic motivation and extrinsic motivation. Intrinsic motivation comes from the learner herself based on the learner's curiosity for a specific topic. Extrinsic motivation comes from an external source like a teacher, a parent, a desire for or a promise to get a good grade, or some benefits that are prior to or related to the learning process. The relationship between motivation and personality traits has been studied by Kamorraju, Karau and Schmeck (2009) . They found a rather strong correlation between openness and intrinsic motivation as well as between conscientiousness and intrinsic motivation. These two traits differ somewhat in their relation to intrinsic motivation. Openness is typically correlated to an intrinsic motivation to know more as well as an intrinsic motivation to be stimulated while conscientiousness is strongly correlated to an intrinsic motivation to accomplish (something in particular). The latter is similar to achievement motivation which is not purely intrinsic but a combination of intrinsic and extrinsic (Biggs & Telfer, 1987) . A significant but weaker correlation between extraversion and intrinsic motivation and between agreeableness and intrinsic motivation were found but no correlation at all was found between neuroticism and intrinsic motivation. In the same study they found a rather strong correlation between conscientiousness and extrinsic motivation and a smaller but significant correlation between extraversion and extrinsic motivation, and between agreeableness and extrinsic motivation. No correlations were found for openness or neuroticism in relation to extrinsic motivation. If motivation is of importance to learning and academic achievement then conscientiousness is the only trait that is strongly associated with both intrinsic and extrinsic motivation. That may be a key factor to success.
Some research groups have looked at three kinds of motivation in relation to personality traits (e.g., Chomorro-Premuzic & Furnham, 2009; von Stumm & Furnham, 2012) . They are called surface motivation, deep motivation and achievement motivation (Biggs, 1987) (Note 1). These kinds of motivations strongly correspond to learning approaches: surface approach to learning, deep approach to learning and achieving approach to learning (Biggs, 1987; Biggs & Telfer, 1987) . A surface approach to learning means that the pupil/student tries to memorize or otherwise learn what is needed to pass a test/exam. The motivation is extrinsic (or instrumental) and often grounded in a fear of failure, which the student tries to avoid. There is no long term strategy in this approach. A deep approach to learning implies genuine interest in the area of knowledge and an aim to learn as much and for as long as possible, grounded in an intrinsic motivation. The achieving approach to learning is based on the goal of getting the best possible grade, praise or appearing competent, and in doing so trying to find out what means (e.g., extra reading or asking questions of the teacher) may be useful. The motivation is both intrinsic (to succeed/accomplish and gain advantages in the future) and extrinsic (good grades, praise and acknowledgment from others). Table 2 (and Table 6 ) is a summary of ten studies relating the three learning strategies with personality traits. Most of the studies use participants at a college/university level. This makes it less reliable to generalize the tendencies to younger pupils. For the full table with all details from each study see Appendix A. In three of the ten studies achieving learning was not included. If the plus signs or minus signs exceed the number of studies it means that the correlation in some cases was strong and was marked with a double plus or a double minus.
-= negative significant correlation + = positive significant correlation There are two strong tendencies related to Openness. Openness is positively correlated to the deep approach to learning and negatively correlated to the surface approach to learning. Individuals scoring high on openness thus often tend to be motivated to learn as much as possible about an area of knowledge that they find interesting. They also tend to reject the idea of studying for a test/exam for its own sake. Conscientiousness is also strongly related to two approaches to learning. There is an obvious association between conscientiousness and the deep approach to learning even though it is not as strong as the relation between openness and the deep approach. Conscientiousness, instead, sticks out as the trait most strongly correlated with the achieving approach to learning. This suggest that individuals scoring high on conscientiousness both have a tendency to learn as much as possible on a given subject and to strive to get the best possible grade. These tendencies are well in line with the intrinsic and extrinsic motivation associated with conscientiousness and to that trait only.
The correlations between extraversion and the approaches to learning and between agreeableness and the approaches to learning are visible but weak. The tendencies are rather ambiguous and make it hard to associate or predict anything. Neuroticism is the trait most strongly associated with a surface approach to learning. It can therefore be expected that individuals scoring high on neuroticism will mainly be motivated to learn for the test/exam by means of memorization or similar methods.
Academic Goals
Goals are mental representations of desired end states (Jensen, 2009 (LeDoux, 2002; Gilhooly & Fioratou, 2013) . Clear goals are seen as an important and positive factor of learning (Hattie, 2009 ). There are a number of different kinds of goals. Two types have been studied in relation to personality traits: learning goals and performance goals. Learning goal means that an individual has a specific goal for learning a specific subject/competence. The learning goal is a primary goal or an intrinsic goal. We learn for its own sake. A performance goal is, in a way, a secondary goal since we learn to be able to perform well in the eyes of others. The learning is just a means for the performance. The performance is the end. Six studies have looked at the relation between personality traits and goals (see Table 3 and Table 7 ). . If the plus signs or minus signs in each cell exceed the number of studies it means that the correlation in some cases was strong and was marked with a double plus or a double minus.
-= negative significant correlation + = positive significant correlation All personality traits but neuroticism are associated with learning goals. This association is strongest for the openness trait closely followed by the conscientiousness trait. The neuroticism and conscientiousness traits are associated with performance goals in a positive way while the agreeableness trait is negatively associated with performance goals. This can be interpreted to mean that trait openness and trait conscientiousness influence us to learn for its own sake to a high degree and extraversion and agreeableness have a similar but weaker effect on learning. Conscientiousness and neuroticism can influence us to learn to perform well in the eyes of others, probably to get praise, while agreeableness as a trait will make us avoid this strategy of learning. It is least likely that individuals scoring high on the agreeableness trait will learn just to perform well in the eyes of others.
Academic Achievement, Test Results and GPA
There are several means to test academic achievement. Most often it ends up measured, however, in a good grade. Before we look at the relation between personality traits and grades it can be interesting to see how the traits are related to intelligence tests, general knowledge tests, language tests and math/science tests. Intelligence tests can be a measure of general development and abilities. It is extremely difficult to score high on an intelligence test without formal education. The idea that some individuals are intelligent without learning and special training is unsupported. To become better at intelligence tests we have to learn. Prior learning is a prerequisite. This is also true for knowledge tests, language tests and math/science tests. The presented test should be, at least in part, a measure of previous learning and understanding. In 15 studies either intelligence or knowledge was tested and compared to personality traits. Four studies checked for language abilities and two studies checked for math/science abilities. SAT, Raven and IQ tests are examples of tests that were used to measure intelligence. 
For the full table with all details from each study see Appendix C. In one of the fifteen studies conscientiousness was not included. If the plus signs or minus signs in each cell exceed the number of studies it means that the correlation in some cases was strong and was marked with a double plus or a double minus.
-= negative significant correlation + = positive significant correlation
Journal of Education and Learning Vol. 4, No. 4; 2015 One personality trait is strongly associated with intelligence and that is openness. Openness has no negative correlations to intelligence tests. In some studies there are zero correlations, meaning that participants on the other end of the trait (the traditionalist trait) scored equally well. The Neuroticism trait has only zeros and the most probable reason for that is that the opposite end, emotional stability traits, scores equally well. Conscientiousness has some positive correlations but also some negative correlations. Extraversion has only negative correlations which should mean that participants on the introverted end of the dimension scored higher. Two small positive correlations were found between intelligence and agreeableness.
These results are consistent with previous meta-analyses. Openness has the highest correlation to four types of intelligence (general intelligence, crystallized intelligence, visual perception and fluid intelligence). Conscientiousness has zero correlations to three types of intelligence and negative correlations to two types of intelligence. Agreeableness has consistently zero correlations to intelligence tests (Furnham, 2008; Matthews et al., 2013) .
In the four studies that report on language abilities, openness has positive correlations in all studies. The rest of the traits have zero correlations and both positive and negative correlations. Language ability or language intelligence is typically associated with openness. It is also reasonable to argue that extraversion is associated with language, especially vocal verbal communication. Introversion is associated with reading, which is also a kind of language ability. These two abilities may balance each other.
Finally, two studies included math/science tests and only the openness trait has a positive correlation in both studies. The other traits have mixed correlations or negative correlations. From previous studies mathematical intelligence is associated with emotional stability (Furnham, 2008) . This is also the case in the Spengler et al. (2013) study.
After looking closer at the relation between personality traits and motivation, approaches to learning, goals and specific abilities it is sound to ask if any of this is reflected in the grades. Is intrinsic motivation the best way to learn (Jordan, Carlile, & Stack, 2008; Martinez, 2010) and get good grades? Is the deep approach to learning the best way to get good grades? Are learning goals the best way to get good grades? Do intelligence and special abilities support students to get good grades? These questions are highly relevant and in 28 studies the relation between personality traits and Grade Point Average (GPA) has been matched. In four of these 28 studies and in an additional two studies the language grades and math/science grades are also especially matched. 
For the full table with all details from each study see Appendix D. In a few studies some of the personality traits are not included. If the plus signs or minus signs in each cell exceed the number of studies it means that the correlation in some cases was strong and was marked with a double plus or a double minus.
-= negative significant correlation + = positive significant correlation One personality trait stands out. Conscientiousness has positive correlations to GPA in all studies but two (zero correlations). It is safe to predict that a person that scores high on the conscientiousness scale also gets good grades in general. The trait is also positively correlated to both language grades and math/science grades. In these cases there are no zero or negative correlations. The general tendency is therefore also valid in specific fields of knowledge.
Openness is also associated with good general grades based on several positive correlations, no negative correlations and nine zero correlations. As expected, the grades for language are positively correlated while the grades for math/science are unrelated. Agreeableness and the relation to GPA is a combination of zero correlations and positive correlations. This is also the case for language grades and math/science grades.
The result for extroversion/introversion is mixed. Both ends are associated with good grades. Introversion, though, has some correlations to math/science grades (negative correlations for extraversion means positive correlations for introversion). When it comes to neuroticism the correlations all over are negative or zero except for one case that is positive. This means that there actually are a number of positive correlations to emotional stability. Emotionally stability is associated with good grades in general (GPA) and with math/science in particular.
To sum it up there are grade correlations to each trait but one trait has more correlations in all three categories than the other: conscientiousness. Even if the other traits have several positive correlations to grades, conscientiousness has the highest correlation in almost every study.
Discussion
Every personality trait has some kind of advantage from an evolutionary perspective. Otherwise it would have vanished (Furnham, 2008) . It may be beneficial, both for the individual with a trait, and the group, which can benefit from at least one individual's abilities. When it comes to learning, something that we all do frequently, motivation, goal and strategy is in some way related to each personality trait. We all learn but we may be affected by the context and in motivating why to learn. The interesting question is how our traits may affect learning. Formal education, on the other hand, is a specific learning context. In what way do personality traits match the specific traditions, rules, learning environment, interaction patterns, teacher strategies, external motivations, tests and assessment (grading)?
Even if there are five personality dimensions (neuroticism-emotional stability, extraversion-introversion, openness-traditionalism, agreeableness-self-centered, and conscientiousness-careless), three of them get extra attention: neuroticism, openness and conscientiousness. Neuroticism is associated with surface motivation and surface approach to learning, performance goals and low general grades (GPA). The strategy to learn only for the exam, and not to get more than a pass, does not seem successful. Openness is strongly associated with intrinsic motivation, deep motivation and deep approach to learning (and negatively associated with surface learning), learning goals, high levels on intelligence tests, language tests and math/science tests and getting fairly good grades. It seems to make for good conditions for academic achievement but the grades do not match the potential. Conscientiousness is strongly associated with both intrinsic motivation and extrinsic motivation, both deep approach to learning and an achieving approach to learning, and both learning goals and performance goals, and especially good grades. This seems to make for even better conditions for academic achievement. It might even be possible to say that the conditions are making the outcome exceed the potential or at the least reach the full potential since conscientiousness is not associated with high results on tests.
The interesting question in comparing openness and conscientiousness is: why do individuals that score high on the openness scale get high results on intelligence tests, knowledge tests, language tests and math/science tests that you cannot prepare for but get lower grades than individuals that score high on the conscientiousness scale when the latter get mediocre or even low results on tests that they cannot prepare for? Openness is associated with wide general knowledge, something that they can rely on in a diversity of tests and everyday life situations without preparation. The reasonable explanation as to why they know so much is probably because they take their starting points from learning goals, intrinsic and deep motivation and a deep approach to learning. There might also be other factors that allow individuals that score high on openness to be knowledgeable in a wide sense that will be discussed briefly below. The successful correlation between conscientiousness and GPA can of course be explained by the various goals, kinds of motivation and approaches to learning that they apply but this is only useful if there is a possibility for preparation. Individuals that score high on the conscientiousness scale are masters at preparing for specific tasks within a certain timeframe, which leads to good grades but not necessarily to gaining wider general knowledge and understanding.
It can be interesting to look at the abilities that are associated with openness and the mental tools used for learning. Individuals that score high on the openness scale also:  Score high on creativity tests (Sawyer, 2012; Matthews et al., 2013; Hirsch & Peterson, 2008; Furnham, 2008) . (Neuenschwander et al., 2013) , even though they have a more positive effect on test result than on grades.  Ability to perform (Paunonen & Ashton, 2001 ).
 Executive functions
 Understanding (Paunonen & Ashton, 2001 ).
Fifteen out of these 18 abilities are strongly associated with the conscientiousness trait while only six abilities (in italics) are associated with openness in some way. What we can see is that individuals that score high on conscientiousness can plan, organize time and material, and perform. They know how to study and prepare for exams. Individuals that score high on openness know how to gain knowledge, be independent enough to learn stuff that others have overlooked/missed as relevant, create and organize new knowledge, think about their own learning and understand what they learn.
From this review of studies on personality traits in relation to learning and academic achievement we have to ask what kind of education systems we have. Grades do not really seem to match knowledge and skills. This is not just a disadvantage for openness but also extraversion. Extraverts like to talk a lot and socialize. That is not appreciated in most classrooms (Nguyen et al., 2006) . Neurotics are too demanding and may be assessed as weak. Introverts, agreeable and conscientious, fit well in school since they are associated with concentration, quietness and hard work (Bipp, Steinmayr, & Spinath, 2008) . Especially conscientious and agreeable persons are generally interested in being at school and interested in school subjects (Spengler et al., 2013; Chamorro-Premuzic & Furnham, 2003) and have high attendance (Conard, 2006) . It is as if schools are made for and teachers appreciate these traits (cf. Barbaranelli et al., 2003) .
Two conclusions can be made from this review: (1) intrinsic motivation, a deep approach to learning and learning goals are associated with general knowledge and good test results, all linked together by the openness trait; (2) extrinsic (in combination with intrinsic) motivation, an achieving (in combination with deep) approach to learning and performance goals (in combination with learning goals) are associated with high grades in general linked together by the conscientiousness trait. Openness is associated with learning and general knowledge while conscientiousness is associated with academic achievement.
One additional and modest conclusion is that grades to a high degree are a measure of how well students fit in school, not what and how much they have learned. If this is true we have to find better ways to measure learning and give grades that match the level and quality of knowledge and not how well students are suited for classroom activities and school related assignments. We need more research in this area, taking personality traits into account, and new strategies for teachers to acknowledge more ways of achieving academic success. Table 6 (full version of Table 2 ). Approaches to learning: surface learning, deep learning and achieving learning 
